Fish-oil-derived n-3 polyunsaturated fatty acids reduce NLRP3 inflammasome activity and obesity-related inflammatory cross-talk between adipocytes and CD11b(+) macrophages.
Adipocyte-macrophage cross-talk propagates immune responses in obese adipose tissue (AT). Long-chain n-3 polyunsaturated fatty acids (LC n-3 PUFA) mitigate inflammation, partly through up-regulation of adiponectin; however, specific mechanisms are unclear. We determined if adipocyte-macrophage cross-talk could be mitigated by dietary LC n-3 PUFA and if this was dependent on adiponectin-mediated signaling. We utilized an in vitro co-culture model mimicking the ratio of adipocytes:macrophages in obese AT, whereby 3T3-L1 adipocytes were co-cultured with splenic CD11b(+) macrophages from C57BL/6 mice fed high-fat control (HF-CON; 34% w/w fat) or fish oil diets (HF-FO; 34% w/w fat containing 7.6% w/w FO), as well as mice fed low-fat control (LF-CON; 10% w/w fat) or FO diets (LF-FO; 10% w/w fat containing 3% w/w FO). Co-culture conditions tested effects of soluble mediator-driven mechanisms (trans-well system), cell contact and low-dose lipopolysaccharide (LPS) mimicking acute or chronic inflammatory conditions. HF-FO macrophages from acute LPS-stimulated trans-well co-cultures had decreased mRNA expression of Casp1, Il1β and Il18, as well as cellular caspase-1 activity compared to HF-CON macrophages (P≤.05). Moreover, adipocytes from acute LPS-stimulated HF-FO co-cultures had decreased caspase-1 activity and decreased IL-1β/IL-18 levels following chronic LPS pretreatment compared to HF-CON co-cultures (P≤.05). Additionally, in contact co-cultures with adiponectin-neutralizing antibody, the FO-mediated modulation of NFκB activity and decrease in phosphorylated p65 NFκB, expression of NLRP3 inflammasome genes, M1 macrophage marker genes and inflammatory cytokine/chemokine secretion were controlled partly through adiponectin, while cellular caspase-1 activity and IL-1β/1L-18 levels were decreased independently of adiponectin (P≤.05). LC n-3 PUFA may decrease the intensity of adipocyte-macrophage cross-talk to mitigate obesity-associated pathologies.